The quality of food wheat is affected by many factors, particularly variety, locality and growing conditions (weather, agricultural engineering, fertilisation) and furthermore by harvesting method, postharvest treatment and storage. Thereby it is possible to explain the differences in the technological quality of wheat industrially manufactured in various regions, various years and also during storage in agricultural operations.
The quality of food wheat is affected by many factors, particularly variety, locality and growing conditions (weather, agricultural engineering, fertilisation) and furthermore by harvesting method, postharvest treatment and storage. Thereby it is possible to explain the differences in the technological quality of wheat industrially manufactured in various regions, various years and also during storage in agricultural operations.
Technological quality of wheat for the milling and baking use is determined by the protein quantity and quality and the state of the carbohydrate-amylase complex, thus the degree of starch damage and amylase content. The determination of these features in both the cultivation process and manufacture is carried out by common standardised methods, the results of which are the main indicators of wheat quality -protein content, sedimentation values (SDS and Zeleny test) and falling number. These parameters influence the qualities of mill and baker's products in a decisive way. In order to achieve their standard quality in established continuous manufacturing processes in mills and bakeries the stable quality of input commodities, i.e. of wheat and its flour, is preferably required.
Quality characteristics of wheat flour significantly correlate with corresponding wheat characteristics, nevertheless the milling process affects their absolute values. For example F����� (2002) quoted the falling number values of wheat from 2001 harvest to be by more than 30 s lower than those of its flours and they varied in dependence on the variety composition. M��� and E���� (1990) found differences in the effect of amylases in various mill intermediates and he explained the higher falling number values of wheat flour in comparison with wholemeal groats to be due to the absence of covering particles and a sprout in the mill products. Differences in the determinations of SDS and Zeleny tests that describe the quality of gluten proteins according to their ability to swell and settle in a slightly acidic medium also resulted from different composition and granulation of tested components.
Food wheat is a subject of biochemical changes during the storage time that also affect the values of technological quality indicators. Changes depend on time and storage conditions and especially on wheat moisture. In a short-term wheat storage experiment (4 months at temperatures 4°C, 27°C and 37°C) a decrease in sedimentation value depending on the storage temperature was found (S��������� & H������ R�� 1991) while amylase activity did not practically change. Falling number increase from 407s to 412s corresponds to the accuracy of the determination method. After 15-month storage of 2 wheat varieties L���� et al. (1995) found a decrease of sedimentation value and an increase of falling number regardless of the temperature of storage boxes that ranged from -4° to 25°C. At longterm wheat storage (4 years in closed containers at 20°C and RH 74%) (W����������� et al. 1985 ) the protein content decrease (from 12.5% to 12.0%) and falling number decrease (from 360 s to 307 s) were found, but wheat moisture (13.7%) did not change. During wheat storage the viscoelastic qualities of its flour are also changed, e.g. the farinograph water-binding capacity decreases and the dough stability increases (S��������� & H������ R�� 1991; E���� 2002) , the maximum amylograph viscosity decreases, etc. B��� et al. (1979) found a decline of the baking quality of wheat flour documented by the bread volume decrease in a long-term storage experiment.
The aim of this paper was to study the quality of commercial wheat manufactured in an industrial mill over the years 2001 and 2002 by measuring sedimentation values and falling numbers, changes of these parameters in the course of one-year storage in agricultural operations and their mutual relations.
MATERIALS AND METHODS
The samples of commercial wheat were taken ten times a month during the process of intake into an industrial mill so that each delivery coming from five producers would be represented twice. Wheat came from 2001 and 2002 harvests produced in Central Bohemian localities that belong to the beet-producing region. Variety specification of the samples corresponded to the wheat of quality classes A and B and was not studied. Wheat after harvest was stored in the agricultural operations generally in indoor storehouses at the temperature from 20°C to 25°C and samples from each harvest were taken continuously from October to August, thus 110 samples a year.
Wheat quality was evaluated according to protein content that was assessed using the Inframatic 8600 (Perten, Sweden) and protein quality was determined by SDS test (according to ČSN 46 10 21) and Zeleny test (according to ISO 55 29). Both sedimentation tests were carried out on SEDI Tester (Strakonice, CR). The samples of wholemeal groats were prepared on the grinder ZM 1000 (Retsch, Germany) and smooth flours on the laboratory mill FQC 109 (Hungary).
Each analysis was carried out at least twice and average values for the whole month were used for the wheat quality evaluation. Relations between individual characteristics were described by the correlation analysis. The influence of storage time on wheat parameters is evident from the regression equations. Statistical evaluation results from the data processing by means of MS Excel tools.
RESULTS AND DISCUSSION
Wheat quality studied in single months varied in dependence on the supplier (thus sample origin), as obvious from Tables 1 and 2 Tables 3  and 4 . It is assumed that the stabilisation of quality characteristics takes place at this time (approximately in 3 months after harvest) and according to the experiment methodology the changes of the average values are related to storage time. Average monthly quality characteristics also correspond to the actually ground wheat because the mill prepares a wheat batch by mixing single quality parts for the longest possible time. Storage conditions were not taken into account because the processor is unable to influence them and the aim of the paper was to study the real wheat quality during the processing time.
Wheat quality from the Central Bohemian region was medium in both harvest years, there was no need to generally adjust the quality of basic flours for the baker's production after the mill processing. The protein content was comparable in both sets (average 12.4 and 12.6%) and single months differences did not exceed 0.5%. Proteins from the 2002 harvest were of slightly higher quality according to SDS and Zeleny tests. Monthly variations of the SDS test values were comparable in both sets (11 and 12 ml), differences in Zeleny test values were larger (range of 12 ml for 2001 and 18 ml for 2002). Amylase activity studied by the falling number was found to be higher for the harvest 2002 wheat by 11% on average. Relations between the quality characteristics of wheat and its flour were described in both sets by the correlation analysis (Table 5) (F����� & B���� 1999) was found for the set of 59 wheat varieties. The influence of storage time on the quality of wheat from the two harvests was displayed in the variation of quality characteristics but there was not found any clear trend in the changes of either set. Variations in the average protein content were very small in both sets and they approached the et al. 1995 ) may be related to the variety non-homogeneity of partial samples in single monthly takings, different storage conditions of wheat in agricultural operations and short-term study time that was chosen to agree with practical needs. However, it was confirmed that the variations in wheat quality between the harvests were different each year and the strong quality decrease did not generally occur.
Conclusions
The quality of wheat from 2001 and 2002 harvests grown in the Central Bohemian region was studied during the delivery process into the industrial mill for a period of 11 months (always from October to August) and was evaluated according to protein content, sedimentation tests (SDS and Zeleny) and falling number. The results of analyses show that: -harvest year differently affects the wheat quality characteristics and the largest differences in monthly average values (correspond to milling batch) were found for the falling number value -falling numbers of wheat and its flour significantly correlate with each other -Zeleny test significantly correlates with protein content as well as with SDS test -storage time of wheat between the harvests was reflected in a slight falling number increase only in wheat from 2001, a slight trend of Zeleny test decrease was evident in both sets.
